Dichotic masking studies using noise are commonly referenced in regard to their implications for 'cocktail party listening' wherein target and maskers are speech. In the present study masker decision weights (MDWs) are reported suggesting that speech and noise are processed differently in dichotic masking. The stimuli were words or Gaussian-noise bursts played in sequence as masker-target-masker triads. The apparent location of words (noise bursts) from left to right was varied independently and at random on each presentation using KEMAR HTRFs. In the two-interval, forced-choice procedure listeners were instructed to identify whether the second-interval target was to the left or right of the first. For wide spatial separations between target and masker noise-MDWs were typically negative, indicating that target location was judged relative to the masker. For small spatial separations between target and masker noise-MDWs were typically positive, suggesting that target location was more often confused with the masker. For both spatial separations, however, word-MDWs were close to zero, implying that the masker served to distract attention from the target without itself being given significant weight. The results are consistent with an interpretation in which spectral dissimilarities among words generally serve to reduce confusions and relative comparisons among words.
INTRODUCTION
There is a long history of research investigating the benefits to localization when target sounds and masker sounds are separated by a greater degree. The improvement in performance with increased spatial separation is termed "spatial release from masking". This phenomenon has been most extensively studied using tones and noise, for which the results are commonly assumed to generalize to more complex listening situations involving multitalker speech (Durlach, 1972) . However, speech, unlike tones or noise is subject to a great deal of spectral variation. Such variation might be expected to differently affect how a listener segregates one talker from another using spatial cues compared to how they segregate two different sources of noise located in different positions. The present study, in fact, presents data suggesting a fundamental difference in listening strategy for localizing speech in speech compared to localizing noise in noise.
METHODS

Stimuli and Procedure
The discrimination of the spatial position of 100-ms Gaussian noise bursts were compared to that of consonantnucleus-consonant words from the Maryland CNC word lists (Peterson and Lehiste, 1962) . Using MATLAB version 7.0.1, the word recordings were edited to eliminate the indicator phrase "Ready". The spatial locations of the stimuli were synthesized using KEMAR HRTFs at zero elevation to create virtual auditory images on the azimuthal plane. The stimuli were played in sequence as masker-target-masker triads in a two-interval, forced-choice task. The inter-stimulus interval was 100 ms and there was 800 ms of silence between intervals. The target and maskers (both noise or both words in different conditions) were gated on and off together with 5-ms, cosine-squared ramps. On each trial the spatial location was synthesized independently and at random for both the masker and target sounds. The location of target was drawn from a normal distribution of azimuthal angle with mean of 0 o and sigma of 10 o . In different conditions the location of the masker was drawn from a normal distribution with mean 20 o and sigma 20 o (small spatial separation condition) or mean of 30 o and sigma 10 o (large spatial separation condition). The corresponding statistical separation given by Simpson-Fitter's d a was 1.25 and 3.00, respectively (see Lutfi, Chang, Stamas, and Gilbertson, 2012) . Sounds were played at a 44,100 Hz sampling rate with 16-bit resolution using a MOTU 896 audio interface. Participants listened diotically over Beyerdynamic DT 990 headphones in an IAC double-walled sound attenuation chamber. The overall sound power was calibrated to be approximately 70 dB SPL as the eardrum. In the two-interval, forced-choice procedure, the listeners task was to judge whether the target moved from right to left or left to right across the two observation intervals. Correct feedback was given after each response. For each condition there were 6 blocks of 50 trials for a total of 300 trials. Conditions were run in random order on different days. Each study task took about ½ hour to complete. Listeners were 2 male and 7 female students at the University of Wisconsin, Madison.
Analysis
A logistic regression of each listener's trial-by-trial responses was performed to determine the decision weight given to the masker relative to that of the target (for complete discussion of this analysis see Lutfi and Liu, 2011 ). The regression model was
where P(R=1) the probability of a first interval response, 'T and 'M are, respectively, the change in the position of target and masker across intervals, a and b are regression coefficients and e is the regression error. The relative decision weight on the masker is given in the model by A positive w in this case reflects an absolute listening strategy wherein the listener does their best to focus exclusively on the position of the target. Here, errors result because perception tends to be biased in the direction of the masker (e.g. a masker positioned to the left of the target causes the target to appear more to the left). Alternatively, a negative w reflects a comparative listening strategy wherein the position of the target is judged relative to the masker. Errors in this case result from the false contrast between the target and masker position (e.g. maskers situated more to the left of the target causes the target to appear more to the right). Note that Eq. (1) also allows for a third alternative in which the masker simply serves to distract attention away from the target, without itself being given any weight (e.g. Carlyon and Moore, 1986; Werner and Bargones, 1991) . In this case w is expected to be near zero with performance dictated primarily by internal noise, e, generated as a result of the distraction caused by the masker. Left panels are for the noise burst stimuli and right panels for the words. Dashed lines in each case give the upper and lower bounds on the data corresponding to the best performance achievable given a particular value of relative weight and zero regression error. For the noise at the smaller spatial separation the data fall above the horizontal line indicating a target-oriented absolute listening strategy. For the noise at the larger spatial separation the data fall mostly below the horizontal indicating a target-masker comparative listening strategy. For the words, on the other hand, the data with one exception fall close to or on the horizontal line indicating that the masker for the words had primarily the effect of distracting attention away from the target. The results reveal fundamental differences in the way listeners localize noise bursts masked by noise and words masked by other words. Our interpretation of these difference focuses on qualitative differences in the spectra of these signals as they vary from trial to trial. Note that the spectra of Gaussian noise bursts, unlike words, are all quite similar, all being roughly flat. The similarity would be expected to make it more difficult for the listener to perceptually segregate target from masker in this study, a requirement for any relative comparison of their spatial locations. Hence, at the smallest spatial separation for the noise, where target and masker are most likely to be confused, the decision weight on the noise is positive. Only at the larger separation, where listeners can segregate noise bursts along the spatial dimension, do the data reveal a listening strategy that makes a relative comparison between target and masker (negative w). For the words the situation is quite different. The listener is never expected to have difficulty segregating target and masker because the target and masker words are all quite spectrally distinct from one another. Spatial separation can do little more to improve segregation in this case and so we see no change in listening strategy with spatial separation. We also do not see a comparative listening strategy because the uncertainty associated with the trial-by-trial variation in the word spectra would make relative comparisons quite difficult (cf. Lutfi and Liu, 2011) . This interpretation, of course, amounts to speculation at this point. However, regardless of interpretation, the data suggest caution in generalizing the results of masked localization studies using noise to those using speech.
RESULTS AND CONCLUSIONS
